The objective of this work was to verify the effect of frequent sludge soil amendments on the soil's activity and microbial biomass C. Results showed that the use of excessive sludge doses could be detrimental to the soil's microflora.
INTRODUCTION
The utilization of sewage sludge in agricultural fields is gaining popularity as a means of waste disposal. This organic material can enhance soil productivity as a consequence of its high organic matter and plant nutrient contents. At the same time, sewage sludge could pose a risk to the ecosystem because of the presence of heavy metals and toxic organics (4) . The aim of this work was to evaluate the effects of urban sewage sludge application on the soil's activity and microbial biomass C.
MATERIALS AND METHODS
The experimental site was located in Jaguariúna, State of São Paulo, Brazil on a loamy/clayey-textured Dark Red Dystroferric Oxisol cultivated with maize. The first sludge application was made in April, 1999. The second was made in December, 1999 and the third in October, 2000. The soil´s chemical characteristics measured at the beginning of the experiment were: pH H20 5.8, OM 2.55%, P 3.5 mg dm Table I ). The evaluations described in this paper were performed on the first and third cultivations.
The experiment was set up as a completely randomized block design with three replications and the following treatments: control without fertilization or sludge (C), chemical fertilization (CF), sludge dose 1 (1N), sludge dose 2 (2N), sludge dose 3 (4N), and sludge dose 4 (8N). Dose 1 was calculated based on the N content in the sewage sludge and on the amount of N recommended for maize fertilization. Doses 2, 3 and 4 were, respectively, two, four and eight times dose 1. The sludge was always uniformly distributed on the soil surface and rototilled to a 20-cm depth. The first soil evaluation, in April, 1999, was done 14 days after sludge incorporation (DASI), the second 13 days after the first and then at twenty-one-day intervals until 152 DASI. Microbial biomass C (Cmic), (5) and the metabolic quotient (qCO2) were measured during this cultivation. The first evaluation was done 7 days before sludge incorporation, in November, 2000. The second was done six DASI and then at twenty-one-day intervals until 132 DASI. The following parameters were measured: microbial biomass C and dehydrogenase activity (1). Four samples per plot were taken in each sampling period at a depth between 0 -20 cm; samples were then combined to form a single compound sample.
RESULTS AND DISCUSSION
In April, 1999, the Cmic differences in the control treatment, relative to the other treatments, were dependent upon the *Corresponding author. Mailing address: Embrapa Meio Ambiente, Caixa Postal 69. 13820-000, Jaguariúna, SP. Tel.: (+5519) 3867-8700. Fax: (+5519) 3867-8740. Email: rosana@cnpma.embrapa.br season in which the evaluation was performed (Table 1) . Except for the evaluation performed 68 DASI, the presence of sewage sludge in the soil did not seem to affect Cmic; in this evaluation, plots containing sludge showed a greater amount of biomass, possibly because of the formation of microsites with higher moisture contents formed by the compost; no differences were observed between doses. In the first 27 DASI, the lower Cmic values obtained in the control could be due to the lower degree of initial rooting, because no differences were observed later between treatments. The decrease in Cmic in the last evaluation could also be associated with the low soil moisture content in that season.
In this same year, the high qCO 2 obtained on the treatments with the highest sludge doses suggest a microbial biomass with high energy requirements (Fig. 1) . Although a high qCO 2 is common in communities at the initial stages of development and in communities with a large ratio of active to dormant biomass (2) it can also mean a metabolic stress (3) .
In October 2000, based on the evaluation made 10 days before sludge application to the soil, it was verified that, in spite of the two previous compost applications, there was no Cmic effect between the different treatments. At 6 DASI there was an unexplainable decrease in Cmic for all Table 2 . Microbial biomass C (µg C g -1 soil) in a soil amended with different sludge doses. 
